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(57) ABSTRACT 

A hydraulic system includes a first pump that delivers hydrau 
lic fluid to a first load outlet point and to a second load outlet 
point, a second pump that delivers hydraulic fluid to the 
second load outlet point, but not to the first load outlet point, 
a pressure detector for detecting the load pressure at the first 
load outlet point and a pressure detector for detecting the load 
pressure at the second load outlet point. The system includes 
a controller for controlling the first pump on the basis of the 
detected load pressure at the first load outlet point and the 
detected load pressure at the second load outlet point, and a 
controller for controlling the second pump on the basis of the 
detected load pressure at the second load outlet point but not 
on the basis of the detected load pressure at the first load outlet 
point. 

18 Claims, 2 Drawing Sheets 
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HYDRAULIC SYSTEMAND WORK 
MACHINE COMPRISING SUCH ASYSTEM 

BACKGROUND AND SUMMARY 

The present invention relates to a hydraulic system com 
prising a first pump that delivers hydraulic fluid to a first load 
outlet point and to a second load outlet point, a second pump 
that delivers hydraulic fluid to the second load outlet point, 
but not to the first load outlet point, means for detecting the 
load pressure at the first load outlet point and means for 
detecting the load pressure at the second load outlet point. 
The invention also relates to a work machine provided with 

a hydraulic system according to the invention. 
The invention is generally applicable for all machines that 

comprise at least two pumps, where each of the pumps is 
arranged to deliver hydraulic fluid to a common load outlet 
point, but where only one of the pumps delivers hydraulic 
fluid to an additional load outlet point. 

It should be noted that a load outlet point can, in turn, 
comprise a plurality of load outlet points. 

In work machines of the loader type designed according to 
previously-known technology, there are hydraulic systems 
with a pump that delivers hydraulic fluid for both the steering 
of the work machine and for one or more workfunctions, such 
as raising and lowering of a lifting unit, for example a bucket, 
and also a pump that only delivers hydraulic fluid for the said 
work functions. The output of the first pump, or rather the 
pressure that it is to provide, is controlled on the basis of 
signals relating to the detected load for the steering function 
and on the basis of signals relating to the detected workload, 
that is the load associated with the said work function or 
functions. In addition, the system comprises a priority valve 
that ensures that the flow from the first pump to the steering 
function is given priority over the flow to the work function or 
functions. 
The output of the second pump, or more specifically the 

pressure that it is to provide, is also controlled on the basis of 
signals relating to the detected load for the steering function 
and the detected workload. 

It is desirable to provide a hydraulic system that makes it 
possible to minimize the power that the hydraulic system 
requires, at least in certain operating situations, in a work 
machine or the like that is provided with such a hydraulic 
system, in order in this way to make as large a part as possible 
of the output that is taken momentarily from the motor of the 
work machine available for other functions than those that the 
hydraulic system requires. 
An example of such another function is the propulsion of a 

work machine. The smaller the power that is required for 
driving the hydraulic system's pumps at a given moment, the 
greater the power that can be utilized, for example, for 
increasing the speed of the motor of the work machine, which 
can be required, for example, for rapid acceleration of the 
work machine. 

According to an aspect of the present invention, a hydraulic 
system comprises means for controlling the first pump on the 
basis of the detected load pressure at the first load outlet point 
and the detected load pressure at the second load outlet point, 
and means for controlling the second pump on the basis of the 
detected load pressure at the second load outlet point, but not 
on the basis of the detected load pressure at the first load outlet 
point. 

According to another aspect of the present invention, a 
work machine is provided with a hydraulic system according 
to the invention. 
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2 
The first load outlet point is typically associated with the 

steering function of the work machine, while the second load 
outlet point is associated with one of the work machine's 
work functions. 
The work machine has preferably a lifting unit, and accord 

ingly the work function is a raising, lowering or tilting func 
tion of the lifting unit. 

Further advantages and characteristics of the invention will 
be apparent from the following detailed description. 

BRIEF DESCRIPTION OF DRAWINGS 

A preferred embodiment of the invention will be described 
below for the purpose of exemplification with reference to the 
attached drawings, in which: 

FIG. 1 is a schematic diagram showing the connections for 
a hydraulic system according to previously-known technol 
Ogy. 

FIG. 2 is a schematic diagram showing the connections for 
a hydraulic system according to the invention. 

DETAILED DESCRIPTION 

FIG. 1 is a schematic diagram showing the connections for 
a hydraulic system according to previously-known technol 
ogy. The system is typically arranged in a work machine of 
the mobile loader type and is used partly for driving a steering 
function in the machine and partly for various work functions, 
Such as raising, lowering and tilting of a lifting unit belonging 
to the work machine. 
The hydraulic system shown in FIG. 1 comprises a first 

pump 1, a second pump 2, a first load outlet point indicated in 
general by 3, a second load outlet point indicated in general 
by 4, a third load outlet point indicated in general by 5, a first 
regulating valve 6 arranged at the first load outlet point, a 
priority valve 7, a second regulating valve 8 arranged at the 
second load outlet point and a plurality of third regulating 
valves 9 arranged at the third load outlet point 5. 
A first pipe 10 runs from the first pump 1 to the priority 

valve 7. A second pipe 11 runs from the priority valve 7 to the 
first load outlet point 3 and a third pipe 12 runs from the 
priority valve 7 to the second and third load outlet points 4, 5. 
The priority valve 7 distributes the flow of hydraulic fluid 
from the first pipe 10 to the second and third pipes 11, 12. A 
fourth pipe 13 runs from the second pump 2 to the third pipe 
12 and via this to the second and third load outlet points 4, 5. 
At each of the load outlet points 3, 4, 5, means (not shown in 
detail) are arranged to detect the pressure generated by the 
load at these points, i.e., pressure detectors. The system also 
comprises means in the form of pipes or leads 14-20 for 
transmitting the detected pressures to the pumps 1, 2 for 
control of the pumps on the basis of these values. The pres 
Sure-detecting means can be pressure sensors that give rise to 
an electrical signal that is sent via the said leads, or can consist 
of a purely hydraulic Solution, in which the transmission of 
the detected pressures is carried out hydraulically in the said 
pipes 14-20. The load pressures from the second and third 
load outlet points are transmitted via the pipes or leads 17, 18 
to a device 21 in which they are received as input data. The 
input data that relates to the highest load pressure is then 
forwarded as or determines the output data that is supplied 
from the said device 21 to an additional corresponding device 
22, in which it constitutes input data together with the load 
pressure that is transmitted from the first load outlet point 3 
via the pipe or lead 14. The input data that relates to the 
highest load pressure then forms or determines the output 
data from the said device 22 that is supplied to the pumps 1 
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and 2 via the pipes or leads 16 and 20 for controlling the 
pumps. The signals that relate to highest load pressure, or 
pump pressure requirement, out of the said hydraulic load 
signals from the first load outlet point and from the second 
and third load outlet points, will determine which pressure the 
respective pump is to provide. 
The detected pressure at the first load outlet point 1 is also 

transmitted via a pipe or lead 15 to the priority valve 7 to 
control this on the basis of this value. For example, the prior 
ity valve 7 can be arranged to ensure that the first load outlet 
point always has its requirement of hydraulic fluid met, 
regardless of the requirement of the other load outlet points. 
This is the case, for example, in the example given of a mobile 
work machine in which the load outlet point is associated with 
the steering function of the machine. 

In addition, the system comprises in a knownway a number 
of controls 23, here in the form of levers, suitable for being 
operated manually by a driver. The controls 23 are operatively 
connected, either by wireless means or, as shown here, via 
leads, to a programmable control unit or computer 24 which 
is, in turn, operatively connected to the first regulating valve 
6, the second regulating valve 8 and the third regulating valve 
9 for control of these on the basis of the movement of the 
controls 23. It should be recognised that the controls can 
alternatively act as a hydraulic pilot, whereby hydraulic sig 
nals emanate from a valve where the lever is located and the 
size of the movement of the lever then determines the size of 
the hydraulic signal to which this gives rise. 

FIG. 1 also shows that the pumps 1, 2 are each driven by a 
motor 25, that can be driven by or can consist of the motor that 
is also used for the actual propulsion of a work machine in 
which the hydraulic system is arranged. 

FIG. 2 shows a hydraulic system according to an embodi 
ment of the present invention. Identical components to those 
that are described for the system above according to previ 
ously-known technology have been given the same reference 
numerals as these. The difference in relation to the system 
described above according to previously-known technology 
is that the second pump 2 is only controlled on the basis of the 
load pressures at the second and third load outlet points 4, 5, 
that is only the load pressures at the points to which the 
second pump 2 delivers hydraulic fluid. Consequently, the 
pipe or lead 20 that was incorporated in the system according 
to previously-known technology is replaced by a pipe or lead 
26 which, in this case, is a branch of the previously described 
pipe or lead 19 and transmits the same pressure information as 
this. 

Each pump has a regulator 27 and 28 respectively, which 
receives the said load pressure signals and controls the setting 
of the respective pump on the basis of these signals, that is 
controls the pressure that the pump is to deliver. 

According to the invention, the hydraulic system is 
arranged in a mobile work machine of the excavator or loader 
type, not shown, in which the first load outlet point 3 corre 
sponds to the steering function of the work machine, the 
second load outlet point 4 corresponds to the raising, lower 
ing and tilting function of a lifting unit on the work machine 
and the third load outlet point 6 corresponds to any additional 
work functions of the work machine. 

In addition, there is a non-return valve 29 arranged on the 
second pump 2, more specifically in the third pipe 13, to avoid 
a flow of hydraulic fluid backwards towards the second pump 
2 in the event of the pressure from the first pump 1 being so 
great that it could possibly generate such a flow. Such a 
non-return valve 29 is already known through the system 
according to previously-known technology. 
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The first and second pumps 1, 2 have different control 

pressures, that is the control pressures (or minimum pres 
sures) that they are preset to deliver, even in the absence of an 
immediate need for pressure at the load outlet points. The first 
pump 1 has a control pressure that is higher than that of the 
second pump 2. As the first pump 1 receives load pressure 
signals from both the first load outlet point 3 and the load 
outlet points from which the second pump 2 receives load 
pressure signals, the system never demands a smaller pres 
sure from the first pump 1 than from the second pump 2. The 
difference will be at least equal to the difference in the preset 
control pressures. In this way, a back flow through the first 
pump back to the tank is avoided. 
As a result of the invention, an unnecessarily high output 

from the second pump is avoided under certain given operat 
ing conditions. In particular, the system is intended to func 
tion in the way that is defined by the invention so that the work 
machine's motor, that is used both for driving the hydraulic 
system and for propulsion of the work machine, runs at a low 
speed while the steering function is activated and lowering of 
the lifting unit is carried out. In just Such a situation, in a 
system according to previously-known technology, the sec 
ond pump 2 would be caused to deliver an unnecessarily high 
pressure, which would consequently require an unnecessarily 
high output from the motor and in this way, for example, delay 
an increase in the speed of the motor or even cause it to stall 
due to too sudden a demand for power. 

It should be recognised that alternative embodiments will 
be apparent to an expert within the field within the concept of 
the invention as this is defined in the attached patent claims 
and in the description and the attached drawings. 

For example, it would be possible to have a hydraulic 
system that, under certain operating conditions, works 
according to the load signal principle as described by previ 
ously-known technology and that changes under certain oper 
ating conditions to working according to the load signal prin 
ciple according to the invention, that is with separate pressure 
load signals for the first and the second pumps, with the 
second pump only receiving pressure load signals from the 
load outlet points to which it is intended to deliver hydraulic 
fluid, which is expressed in the present application as the 
hydraulic system comprising means, i.e., a control arrange 
ment, for controlling the second pump on the basis of the 
detected load pressure at the second load outlet point, but not 
on the basis of the detected load pressure at the first load outlet 
point. 

It should also be recognised that, under certain operating 
conditions, it can be possible for the second pump to be able 
to deliver a small amount of hydraulic fluid also to the first 
load outlet point, but that it is still primarily intended to 
deliver hydraulic fluid to other load outlet points and not to the 
first load outlet point, which is primarily intended to be pro 
vided with hydraulic fluid from the first pump. 
The invention claimed is: 
1. A hydraulic system, comprising 
a first pump that delivers hydraulic fluid to a first load outlet 

point and to a second load outlet point, 
a second pump that delivers hydraulic fluid to the second 

load outlet point but not to the first load outlet point, 
a pressure detector for detecting load pressure at the first 

load outlet point, 
a pressure detector for detecting load pressure at the second 

load outlet point, 
a control arrangement for controlling the first pump based 

on a detected load pressure at the first load outlet point 
and the detected load pressure at the second load outlet 
point, and 
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a control arrangement for controlling the second pump 
based on a detected load pressure at the second load 
outlet point but not based on the detected load pressure at 
the first load outlet point. 

2. The hydraulic system as claimed in claim 1, comprising 
a non-return valve arranged on the second pump, with the 
non-return valve being arranged to prevent a flow in the 
direction towards the second pump and through this to the 
tank. 

3. The hydraulic system as claimed in claim 1, comprising 
a priority valve that controls flow of hydraulic fluid from the 
first pump to the first load outlet point and the second load 
outlet point, with the priority valve being arranged to priori 
tize the flow to the first load outlet point. 

4. The hydraulic system as claimed in claim 1, wherein the 
first pump has a higher control pressure than the second 
pump. 

5. A work machine, comprising a hydraulic system as 
claimed in claim 1. 

6. A work machine as claimed in claim 5, wherein the first 
load outlet point is associated with a steering function of the 
work machine. 

7. The work machine as claimed in claim 5, wherein the 
second load outlet point is associated with a work function of 
the work machine. 

8. The work machine as claimed in claim 7, wherein the 
working machine has a lifting unit and the work function is a 
raising, lowering or tilting function of the lifting unit. 
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9. The work machine as claimed in claim 5, comprising a 

motor for propulsion of the work machine and for driving the 
hydraulic system. 

10. The work machine as claimed in claim 6, wherein the 
second load outlet point is associated with a work function of 
the work machine. 

11. The work machine as claimed in claim 10, wherein the 
working machine has a lifting unit and the work function is a 
raising, lowering or tilting function of the lifting unit. 

12. The work machine as claimed in claim 6, comprising a 
motor for propulsion of the work machine and for driving the 
hydraulic system. 

13. The hydraulic system as claimed in claim 2, comprising 
a priority valve that controls the flow of hydraulic fluid from 
the first pump to the first load outlet point and the second load 
outlet point, with the priority valve being arranged to priori 
tize the flow to the first load outlet point. 

14. The hydraulic system as claimed in claim 13, wherein 
the first pump has a higher control pressure than the second 
pump. 

15. The hydraulic system as claimed in claim 3, wherein 
the first pump has a higher control pressure than the second 
pump. 

16. A work machine, comprising a hydraulic system as 
claimed in claim 2. 

17. A work machine, comprising a hydraulic system as 
claimed in claim 3. 

18. A work machine, comprising a hydraulic system as 
claimed in claim 4. 


